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1. 

ARRAY SUBSTRATE, LIQUID CRYSTAL 
DISPLAY PANEL AND LIQUID CRYSTAL 

DISPLAY DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is based on International Application No. 
PCT/CN2012/084574 filed on Nov. 14, 2012, which claims 
priority to Chinese National Application No. 
201210164588.5, filed on May 24, 2012, the contents of 
which are incorporated herein by reference. 

FIELD OF THE INVENTION 

Embodiments of the present invention relate to an array 
Substrate, a liquid crystal display panel and a liquid crystal 
display device. 

BACKGROUND 

Liquid crystal display (LCD) has advantages such as low 
power consumption, low radiation and low manufacturing 
cost, and has been widely used in a variety of electronic 
devices, such as monitors, televisions, mobile phones, digi 
tal cameras and other digital electronic devices. Thin film 
transistor liquid crystal display (TFT-LCD) is a mainstream 
flat panel display (FPD). 
The principle of displaying for the liquid crystal display 

is to change grey Scale of image displayed on a screen by 
deflection of the liquid crystal molecules. Upon the liquid 
crystal display panel being in normal work, in order to avoid 
the picture flicker which affects the quality of the display 
image, the liquid crystal molecules are driven generally in a 
polarity inversion (between positive and negative polarities) 
manner. The common polarity inversion manner of the pixel 
array is dot inversion. 
The dot inversion driving mode requires a pixel array on 

an array Substrate of a liquid crystal display panel has its 
each sub-pixel (R sub-pixel or G sub-pixel or B sub-pixel) 
store a Voltage with a polarity (i.e., the polarity of the 
Sub-pixels) opposite to that of the adjacent Sub-pixels at the 
upper, lower, right and left sides. The voltage stored by the 
Sub-pixel being higher than the common electrode Voltage 
(Vcom) is referred to a positive polarity, and the voltage 
stored by the sub-pixel being lower than the common 
electrode Voltage (Vcom) is referred to a negative polarity. 
Under the dot inversion driving mode, the connection struc 
ture of the sub-pixel with the data line and the gate line in 
the array substrate is illustrated in FIG. 1, each sub-pixel in 
the pixel array of the array substrate is connected with data 
lines (S1-S6) and gate lines (G1-G4), respectively, through 
thin film transistors (TFT). In the pixel array, the sub-pixels 
located in the same horizontal position constitute a pixel 
row, and the Sub-pixels located in the same vertical position 
constitute a pixel column. Each data line (S1-S6) is con 
nected with one type of Sub-pixels, for example, the data line 
S1 is connected with R sub-pixel of positive polarity and R 
Sub-pixel of negative polarity, and the data line S2 is 
connected with G sub-pixel of positive polarity and G 
sub-pixel of negative polarity. Under the dot inversion 
mode, Sub-pixels connected with each data line perform a 
Switch between positive/negative bias Voltages in every row 
scanning; but under the dot inversion mode, since the 
driving Voltage of the data line is always Switched at the 
largest amplitude, the frequent deflection of the liquid crys 
tal molecules will cause loss of energy, thereby increasing 
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2 
the overall power consumption of the liquid crystal display 
panel. As illustrated in FIG. 2, in red displaying image, by 
taking the data line S2 as an example, the driving Voltage of 
the data line S2 is always switched between Gammal 
(maximum gamma Voltage) and Gamma14 (minimum 
Gamma Voltage) in one clock cycle, and Such a frequent 
deflection process will result in a large amount of loss of 
energy, thereby increasing the overall power consumption of 
the liquid crystal display panel. 

In order to solve the problems described above, a Z-in 
version is proposed. Under the Z-inversion driving mode, it 
is required that the sub-pixels with the same polarity in two 
adjacent columns in the pixel array of the array Substrate are 
connected with the same data line. Under the conventional 
Z-inversion driving mode, the connection structure of the 
Sub-pixels with the data line and the gate line in array 
substrate is illustrated in FIG. 3. The data line S1 is 
connected with R sub-pixel with negative polarity in the first 
column, the data line S2 is connected with R sub-pixel and 
G sub-pixel with positive polarity in the first column and the 
second column, the data line S3 is connected with G 
sub-pixel and B sub-pixel with negative polarity in the 
second and third columns. . . . , the data line S7 is connected 
with B sub-pixel with negative polarity in the sixth column. 
Only the power consumption under the black and white 
displaying can be reduced by the Z-inversion mode. How 
ever, in the color displaying, the Voltage on the data line is 
still Subjected to a relatively large potential variation. As 
illustrated in FIG. 4, also by taking a red displaying image 
as an example, in one clock cycle, the driving Voltage on the 
data line S2 is always switched between Gammal (Maxi 
mum gamma Voltage) and Vcom (common electrode Volt 
age). Such a frequent deflection process still cause loss of 
energy, thereby increasing the overall power consumption of 
the liquid crystal display panel. 

In Summary, when the existing connection structure of the 
Sub-pixels with the gate lines and the gate lines in the array 
Substrate is under the color displaying image, loss of energy 
will be caused, thereby increasing the overall power of the 
liquid crystal display panel consumption. 

SUMMARY 

An embodiment of the invention provides an array Sub 
strate, comprising: data lines, gate lines and a pixel array 
provided on a base Substrate, wherein each data line is 
connected with at least one type of sub-pixels in the pixel 
array, and Sub-pixels of same type connected with a same 
data line have same polarity, and the Sub-pixels connected 
with the same data line are connected with different gate 
lines, respectively. 

Another embodiment of the invention provides a liquid 
crystal display panel comprising the above mentioned array 
substrate. 

Still another embodiment of the invention provides a 
liquid crystal display device comprising the above men 
tioned liquid crystal display panel. 

In the array substrate according to the embodiment of the 
invention, each data line is connected with at least one type 
of Sub-pixels, and the Sub-pixels of the same type connected 
with the same data line have the same polarity and are 
connected with different gate lines. By changing the con 
nection between the sub-pixels and the data lines and the 
gate lines in the array Substrate, the energy loss can be 
significantly reduced when the array Substrate is in the 
polarity inversion driving mode, even in a color displaying 
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image, it is possible to greatly reduce the loss of energy, 
thereby reducing the overall power consumption of the 
liquid crystal display panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to illustrate the technical solution of the embodi 
ments of the invention more clearly, the drawings of the 
embodiments will be briefly described below; it is obvious 
that the drawings as described below are only related to 
some embodiments of the invention, but not limitative of the 
invention. 

FIG. 1 is a structurally schematic diagram of a first array 
substrate in the prior art; 

FIG. 2 is a diagram illustrating a Voltage on a data line 
when a sub-pixel in the first array substrate in the prior art 
is inversed; 

FIG. 3 is a structurally schematic diagram of a second 
array Substrate in the prior art; 

FIG. 4 is a diagram illustrating a Voltage on a data line 
when a Sub-pixel in the second array Substrate in the prior art 
is inversed; 

FIG. 5 is a structurally schematic diagram of an array 
Substrate according to a first embodiment of the invention; 

FIG. 6 is a structurally schematic diagram of an array 
Substrate according to a second embodiment of the inven 
tion; 

FIG. 7 is a diagram illustrating a Voltage on a data line 
when a sub-pixel in the array Substrate according to the first 
embodiment of the invention is inversed; 

FIG. 8 is a structurally schematic diagram of an array 
substrate according to a third embodiment of the invention; 

FIG. 9 is a structurally schematic diagram of an array 
Substrate according to a fourth embodiment of the invention; 

FIG. 10 is a structurally schematic diagram of an array 
substrate according to a fifth embodiment of the invention; 

FIG. 11 is a structurally schematic diagram of an array 
Substrate according to a sixth embodiment of the invention; 
and 

FIG. 12 is a structurally schematic diagram of an array 
Substrate according to a seventh embodiment of the inven 
tion. 

DETAILED DESCRIPTION 

In order to make objects, technical details and advantages 
of the embodiments of the invention apparent, hereinafter, 
the technical solutions of the embodiments of the invention 
will be described in a clearly and fully understandable way 
in connection with the drawings related to the embodiments 
of the invention. It is obvious that the described embodi 
ments are just a part but not all of the embodiments of the 
invention. Based on the described embodiments of the 
invention, those ordinarily skilled in the art can obtain other 
embodiment(s), without any inventive work, which should 
be within the scope sought for protection by the invention. 

The embodiments of the invention can significantly 
reduce the energy loss in the polarity inversion driving mode 
by changing the connection of the Sub-pixel with the data 
line and the gate line in the array Substrate. Even in a color 
displaying image, it is possible to greatly reduce the loss of 
energy, thereby reducing the overall power consumption of 
the liquid crystal display panel. 
An embodiment of the present invention provides an array 

Substrate comprising: 
Data lines (source lines), gate lines and a pixel array 

disposed on a base Substrate. For example, Sub-pixels in the 
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4 
pixel array are arranged into a two dimensional matrix along 
a row direction and a column direction. Each data line is 
connected with at least one type of sub-pixels in the pixel 
array, and the same type of Sub-pixels connected with the 
same data line has the same polarity and is connected with 
different gate lines. 

Each pixel unit in the pixel array according to the embodi 
ment of the present invention includes at least three different 
types of Sub-pixels, i.e., a red (R) Sub-pixel, a green (G) 
sub-pixel, and a blue (B) sub-pixel. 
The data lines and the gate lines on the array Substrate of 

the embodiment of the invention cross with each other so as 
to define a plurality of pixel regions, and each pixel region 
includes a Sub-pixel and a Switching element (e.g., a thin 
film transistor). A gate electrode of the TFT is connected 
with the gate line of the array substrate, and a drain electrode 
of the TFT is connected with the data line of the array 
substrate, and a drain electrode of the TFT is connected with 
the sub-pixel of the array substrate. In the array substrate 
according to the embodiment of the present invention, all 
Sub-pixels can be arranged in a specific way (for example, 
a two-dimensional matrix manner), thereby forming the 
pixel array. 

Hereinafter, the array substrate according to the embodi 
ment of the invention is described in further detail by 
connection with the drawings. It should be noted that the 
following embodiments are described with the types of the 
Sub-pixel including an R Sub-pixel, a G sub-pixel and a B 
Sub-pixel as an example, but the invention can be applied to 
other cases with different types of sub-pixels, which are not 
described one by one: In addition, for convenience of 
describing the structure of the embodiment of the invention, 
the drawings provided in the embodiment of the invention 
are described with specific numbers of data lines, gate lines, 
and Sub-pixels, however, these numbers are not limitation to 
the numbers of the data lines, the gate lines and the sub 
pixels in the array substrate; the numbers of the data lines, 
the gate lines and the Sub-pixels in the array Substrate are set 
according to a design requirement of the product. 

First Embodiment 

the array substrate according to the embodiment of the 
invention comprises: a plurality of data lines, a plurality of 
gate lines and a pixel array disposed on a base Substrate, 
each Sub-pixel in the pixel array being connected with the 
data lines and gate lines through a Switching element, 
respectively; all Sub-pixels in a same pixel column in the 
pixel array of the array Substrate are of the same type, and 
the sub-pixels in two adjacent pixel columns have different 
types, and a polarity of each Sub-pixel is opposite to that of 
the adjacent Sub-pixels in a same pixel row and the adjacent 
Sub-pixels in the same pixel column. 
As illustrated in FIG. 5, the array substrate according to 

the first embodiment of the present invention has a pixel 
array of 4 rows and 6 columns, the sub-pixels in the first 
pixel column are R Sub-pixels, the Sub-pixels in the second 
pixel column are G sub-pixels, and the sub-pixels in the third 
pixel column are B sub-pixels, and the sub-pixel in the 
fourth pixel column are R sub-pixels, and so on. 
The polarity of each sub-pixel is opposite to that of the 

adjacent Sub-pixels in a same pixel row and the adjacent 
Sub-pixels in the same pixel column. In the pixel array 
illustrated in FIG. 5, the G sub-pixel in the second row and 
in the second column has a positive polarity (G+), the 
Sub-pixels adjacent thereto in the same pixel row (i.e., the 
second row) are a negative R Sub-pixel (R-) located in the 
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second row and in the first column and a negative B 
sub-pixel (B-) in the second row and in the third column, 
and the Sub-pixels adjacent thereto in the same pixel column 
(i.e., the second column) are a negative G sub-pixel (G-) in 
the first pixel row and in the second pixel column and a 
negative G sub-pixel (G-) in the third pixel row and in the 
second pixel column. 

In the present embodiment, each data line is connected 
with the sub-pixels of the same type and with the same 
polarity in at least one pixel column, and the Sub-pixels 
connected with the same data line is connected with different 
gate lines. As for the first array substrate illustrated in FIG. 
5, the data line S1 is connected with the negative R sub 
pixel, the data line S2 is connected with the positive G 
sub-pixel, the data line S3 is connected with the negative B 
sub-pixel, the data line S4 is connected with the positive R 
sub-pixel, the data line S5 is connected with the negative G 
sub-pixel, and the data line S6 is connected with the positive 
B sub-pixel; the gate lines G1 to G4 are respectively 
connected with the first pixel row, the second pixel row, the 
third pixel row and the fourth pixel row in the pixel array. 

Preferably, each data line is connected with the sub-pixels 
of the same type and with the same polarity in two pixel 
columns. 
As for first array substrate illustrated in FIG. 5, the data 

line S1 is connected with the negative R sub-pixel (R-) in 
the first pixel column and the R- in the fourth pixel column, 
the data line S2 is connected with the positive G sub-pixel 
(G+) in the second pixel column and the G+ in the fifth pixel 
column, the data line S3 is connected with the negative B 
sub-pixel (B-) in the third pixel column and the B- in the 
sixth pixel column, the data line S4 is connected with the 
positive R sub-pixel (R+) in the first pixel column and the 
R+ in the fourth pixel column, the data line S5 is connected 
with the negative G sub-pixel (G-) in the second pixel 
column and the G- in the fifth pixel column, and the data 
line S6 is connected with the positive B sub-pixel (B+) in the 
third pixel column and the B+ in the sixth pixel column. 
As for a second array substrate illustrated in FIG. 6, the 

pixel array is of 4 rows and 12 columns. The data lines S1 

is connected with the R- in the first pixel column and the R 
in the fourth pixel column, the data line S2 is connected with 
the G+ in the second pixel column and the G+ in the fifth 
pixel column, the data line S3 is connected with the B- in 
the third pixel column and the B- in the sixth pixel column, 
and the data lines S4 is connected with the R+ in the first 
pixel column and the R+ in the fourth pixel column, the data 
line S5 is connected with the G- in the second pixel column 
and the G- in the fifth pixel column, the data line S6 is 
connected with the B+ in the third pixel column and the B+ 
in the sixth pixel column, and so on. 

It should be noted that, as long as it can be ensured that 
the same type of Sub-pixels connected with the same data 
line are connected with different gate lines, the same data 
line can be connected with any two pixel columns. For 
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6 
example, the data lines S1 in FIG. 6 can also be connected 
with the R+ in the first pixel column and the R+ in the tenth 
pixel column; however, the data line S1 in FIG. 6 cannot be 
connected with the R+ in the first pixel column and the R+ 
in the seventh pixel column. 

It should be noted, the embodiments illustrated in FIGS. 
5 and 6 are described with an example in which the same 
data line is connected with the sub-pixels with the same 
polarity in two pixel columns of the same type, however, the 
invention can also be similarly applied into the case in which 
the same data line is connected with the sub-pixels with the 
same polarity in three or more pixel columns of the same 
type, which will not be described in detail. 

Preferably, in the embodiment, each data line is connected 
with the sub-pixels of the same type and with the same 
polarity in two pixel columns, and all of the Sub-pixels 
connected with the data line are connected with different 
gate lines. 
By taking the first array substrate illustrated in FIG. 5 as 

an example, the Voltage on the data line upon the Sub-pixels 
being inverted will be described. 
When a timing controller (TCON) connected with the first 

array Substrate performs an internal data processing Such as 
chroma control, the displaying image will be converted into 
corresponding transistor-transistor logic (TTL) digital signal 
in accordance with each sub-pixel; before the TTL digital 
signal is output, and it is converted to a mini-low Voltage 
differential signal (mini-LVDS) format, that is, in accor 
dance with the sequence needed to be loaded on the sub 
pixels on the LCD panel, each of the digital signal is 
mapping in accordance with the format of the mini-LVDS, 
and the processed data signal, a control signal and a clock 
signal are transmitted to a source driver IC. The TCON is 
used to perform chroma control and timing control, and has 
the functions such as data inversion and pixel polarity 
inversion. 
As for the first array substrate illustrated in FIG. 5, TCON 

adopts a data mapping as illustrated in Table 1, which is 
described with a resolution of 1366*768 as an example. 

TABLE 1. 

1st Line 2nd Line 

6R . . . 
6G . . . 
6B . . . 

SR . . . 
SG . . . 
SB . . . 

1366R 
1366G 
1366B 

136SR 
136SG 
1365B 

136SR 
136SG 
136SB 

1366R 
1366G 
1366B 

- 

As illustrated in Table 1, the LVO-LV5 denote mini-LVDS 
signals of six pairs of differential data lines S1-S6. In Table 
1, the contents in each table cell indicates the data trans 
mitted in the mini-LVDS signal line, the data in one column 
of table cells represent the content needed to be displayed 
upon being transmitted to the Driver IC through the TCON 
at same time. The 1st Line represents the data required be 
loaded on the data lines when the LCD panel scanning the 
first pixel row, the 2nd Line represents the data required be 
loaded on the data lines when the LCD panel scanning the 
second pixel row, and so on; wherein the number portion in 
each table cell indicates the position of the sub-pixels in the 
pixel array. 
By using the Data Mapping in Table 1, when the TFT 

corresponding to the first pixel row is turned on, the data 
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lines S1 to S6 sequentially corresponds to the first column of 
data in Table 1, i.e., 2R, 2G, 2B, 1R, 1G, 1B, and so on. The 
Voltage signal is loaded into each Sub-pixel connected with 
the data lines in the first pixel row through the data lines on 
the array Substrate. 
When the sub-pixels in the first array substrate illustrated 

in FIG. 5 are inverted, the voltage change of the data line is 
illustrated in FIG. 7. Also by taking a red displaying image 
as an example, in one clock cycle, the driving Voltage on the 
data line S2 can be maintained at Gammal voltage within a 
relatively longer time, which greatly reduces the loss of 
energy, thereby reducing the overall power consumption of 
the liquid crystal display. 

Simultaneously, comparing the first array Substrate illus 
trated in FIG. 5 and the array substrate in the background 
illustrated in FIG. 3, in case of the same resolution, the first 
array substrate illustrated in FIG. 5 employs six data lines, 
and the array substrate illustrated in FIG. 3 employs seven 
data lines, i.e. requiring an additional data line. Usually, the 
number of the channels of the Driver IC corresponds to the 
number of the displaying pixels, and the connection method 
illustrated in FIG. 5 does not require the additional data line, 
i.e., the method can use a traditional Driver IC, while the 
background art illustrated in FIG. 3 requires at least one 
additional data channel, which needs to modify the tradi 
tional Driver IC so as to increase the number of channels. 
Therefore, the first array substrate illustrated in FIG. 5 
enhances the versatility of the Source Driver IC. 

For example, in the embodiment illustrated in FIG. 5 or 6, 
the pixel array includes three types of sub-pixels of different 
colors. All Sub-pixels in the same pixel column in the pixel 
array are of the same type, and the sub-pixels in two adjacent 
pixel columns are of different types. In each pixel row, three 
different types of Sub-pixels are sequentially and repeatedly 
arranged. Each sub-pixel has a polarity different from that of 
the adjacent Sub-pixels in the row and column directions. 
As illustrated in FIG. 5 or 6, every six consecutive 

columns of Sub-pixels constitute a group, and six data lines 
are provided correspondingly in each group. Among the six 
data lines, the first data line S1 is connected with the 
sub-pixels having the first polarity in the first pixel column 
and the fourth pixel column, while the fourth data line S4 is 
connected with the Sub-pixels having a second polarity 
opposite to the first polarity in the first pixel column and the 
fourth pixel column; the second data line is connected with 
the Sub-pixels having the second polarity in the second pixel 
column and the fifth pixel column, while the fifth data line 
is connected with the sub-pixels having the first polarity 
opposite to the second polarity in the second pixel column 
and the fifth pixel column; the third data line is connected 
with the sub-pixels having the first polarity in the third pixel 
column and the sixth pixel column, while the sixth data line 
is connected with the Sub-pixels having the second polarity 
opposite to the first polarity in the third pixel column and the 
sixth pixel column. 

For example, in the embodiment illustrated in FIG. 5 or 
FIG. 6, each pixel row is assigned to a gate line. That is, each 
gate line is connected with all Sub-pixels in each pixel row 
(connected with the gate electrode of the thin film transistor 
in each Sub-pixel). 
The array Substrate according to the present embodiment, 

however, is not limited to three different types of sub-pixels, 
however, the number of the types may be an odd number 
greater than or equal to 3. For example, the pixel array 
comprises H types of sub-pixels of different colors, H is an 
odd number greater than or equal to 3. H different types of 
Sub-pixels in each pixel row are sequentially and repeatedly 
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8 
arranged, and each Sub-pixel has a polarity different from 
that of the adjacent sub-pixels in the row direction and the 
column direction. 

Every 2H consecutive columns of sub-pixels constitute a 
group, and 2H data lines are provided correspondingly in 
each group. Among the 2H data lines, the Sub-pixels in the 
ath column and the (a+H)th column with different polarities 
are connected with the two different data lines, respectively, 
where “a” is a positive integer and 1 sash. For example, H 
is 3 or 5. 

Second Embodiment 

The arrangement of the pixel array in the array Substrate 
in the present embodiment is the same as that in the first 
embodiment. In addition, the array substrate further com 
prises at least three additional special data lines. The number 
of the additional special data lines is equal to the number of 
the types of the sub-pixels. For example, if the sub-pixels 
include three types (R sub-pixel, G sub-pixel and B sub 
pixel), then three additional data lines are required. As 
another example, if the sub-pixels include four types (R 
sub-pixel, G sub-pixel, B sub-pixel, and W sub-pixel), then 
four additional data lines are required. The embodiment is 
described by taking a case including R Sub-pixel, G Sub 
pixel and B Sub-pixel as an example, and other cases are 
similar and will not be repeated here. 
The three special data lines added onto the array substrate 

additionally are a first special data line, a second special data 
line, and a third special data line, respectively. The first 
special data line, the second special data line, and the third 
special data line are respectively connected with the differ 
ent types of Sub-pixels in the same pixel unit, and the 
sub-pixels of the same type in all the pixel units which are 
connected with the first special data line, the second special 
data line and the third special data line have the same 
polarity, and the sub-pixels in all the sub-pixels which are 
connected with the first special data line, the second special 
data line and the third special data line are located in the first 
pixel column, the second pixel column, and the third pixel 
column. 
A third array substrate according to the embodiment of the 

invention is illustrated in FIG. 8, and it comprises: data lines 
S1-S6, gate lines G1-G3, and a pixel array (3x6), wherein 
each Sub-pixel in the pixel array is connected with the data 
lines S1-S6, and the gate lines G1-G3 through a switching 
element. 

In the pixel array of the third array substrate, all sub 
pixels in the same pixel column are of the same type, and the 
Sub-pixels in any two adjacent pixel columns are of different 
types, as illustrated in FIG.8. The sub-pixels in the first pixel 
column are R Sub-pixels, and the Sub-pixels in the second 
pixel column are G sub-pixels, the sub-pixels in the third 
pixel column are B Sub-pixels, and so on; any Sub-pixel in 
the pixel array of the third array substrate has a polarity 
opposite to the polarity of adjacent Sub-pixels in the same 
pixel row and in the same pixel column in the pixel array. 
The third array substrate further includes three additional 

special data lines, as illustrated in FIG. 8, i.e., a first special 
data lines Sa, a second special data line Sb, and a third 
special data line Sc. The first special data line Sa is con 
nected with the R- in the first pixel column and in the second 
pixel row of the pixel array, the second special data line Sa 
is connected with the G+ in the second pixel column and in 
the second pixel row of the pixel array, and the third special 
data line Sc is connected with the B- in the third pixel 
column and in the second pixel row. The Sub-pixels located 
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in the same pixel row and in three adjacent pixel columns 
form one pixel unit. As illustrated in FIG. 8, the R+, G- and 
B+ located in the first pixel row and in the first pixel column, 
the second pixel column, and the third pixel column form a 
pixel unit, the R+, G- and B+ located in the second pixel 5 
row and in the first pixel column, the second pixel row, and 
the third pixel column form a pixel unit, and so on. 

Alternatively, the first special data line Sa in the array 
substrate can also be connected with R+ in the first pixel 
column of the pixel array, the second special data line Sb can 10 
also be connected with the G- in the second pixel column, 
and the third special data line Sc can also be connected with 
the B+ in third pixel column. 

The connection between the data lines S1-S6 and the gate 
lines G1-G3 and each sub-pixel in the pixel array in the third 15 
array substrate is similar to that illustrated in FIG. 5, which 
is not repeated here. 
The Data Mapping corresponding to the third array Sub 

strate of FIG. 8 is illustrated in Table 2, which will be 
described by still taken a resolution of 1366*768 as an 20 
example. 

TABLE 2 

1st Line 

LVO DUMMY 2R 4R. . . . 1364R 1366R 1R 3R SR . . . 
LV1 DUMMY 2G 4G . . . 1364G 1366G 1G 3G SG . . . 
LV2 DUMMY 2B 4B . . . 1364B 1366B C.) 1B 3B SB . . . 

LV3. 1R 3R SR . . . 136SR DUMMY 2R 4R 6R . . . 
LV4 1G 3G SG . . . 136SG DUMMY 2G 4G 6G . . . 
LVS 1B 3B SB . . . 136SB DUMMY 2B 4B 6B . . . 

It should be noted that the various physical quantities in 
Table 2 have the same meaning as those in Table 1, which 
will not be repeated here. A dummy (null) signal is added in 
front of the display signal, as for the array Substrate illus 
trated in FIG. 8, when the sub-pixels in the first pixel row are 
loaded with signals, since the data lines Sa-Sc are not 
connected with the sub-pixels in the first pixel row, therefore 
a dummy (null) signal should be inserted before the effective 
data for displaying. The above data processing is completed 
during a stage for data mapping inside TCON. 
A fourth array substrate according to the embodiment of 

the invention is illustrated in FIG. 9, and it comprises: data 45 
lines S1-S9, gate lines G1-G3, and a pixel array (3x9). 
wherein each sub-pixel in the pixel array is connected with 
the data lines S1-S9 and the gate lines G1-G3 through 
Switching elements, respectively. 

In the pixel array of the fourth array substrate illustrated 50 
in FIG. 9, all sub-pixels in the same pixel column are of the 
same type, and the Sub-pixels in any two adjacent pixel 
columns in the third array substrate are of different types: 
any Sub-pixel has a polarity opposite to the polarity of the 
adjacent Sub-pixels in the same pixel row and in the same 55 
pixel column in pixel array. 
As illustrated in FIG. 9, the fourth array substrate further 

comprises three additional data lines, i.e. a first special data 
line Sa, a second special data line Sb and a third special data 
line Sc., wherein the first special data line Sa is connected 60 
with the R- in the first pixel column and in the second pixel 
row of the pixel array, the second special data line Sb is 
connected with the G+ in the second pixel column and in the 
second pixel row, and the third special data line Sc is 
connected with the B- in the third pixel column and in the 65 
second pixel row. Alternatively, in the present embodiment, 
the first special data lines Sa can also be connected with the 

35 

40 

10 
R+ in the first pixel column and in the first pixel row of the 
pixel array, the second special data line Sb can also be 
connected with the G- in second pixel column and in the 
first pixel row, and the third special data line Sc can also be 
connected with the B+ in the third pixel column and in the 
first pixel row. 
The connection between the data lines S1-S9 and the gate 

lines G1-G3 and each sub-pixel in the pixel array in the 
fourth array substrate is similar with that illustrated in FIG. 
5, which is not repeated here. 

Preferably, in the array substrate of the present embodi 
ment, each data line (not including the additional special 
data lines) is connected with the Sub-pixels of the same type 
and with the same polarity in two pixel columns, and all of 
the sub-pixels connected with the data line are connected 
with different gate lines. 

Specifically, the three adjacent pixel columns respectively 
containing the R sub-pixels, the G sub-pixels and the B 
Sub-pixels are set to one group, and sequentially a plurality 
of pixel columns are divided into a plurality of groups. In 
this case, at least two pixel columns connected with the same 

2nd Line 

136SR DUMMY 
136SG DUMMY 
136SB DUMMY C.) 
1366R DUMMY 
1366G DUMMY 
1366B DUMMY 

data line may be pixel columns with the same Sub-pixel type 
in two adjacent groups, as illustrated in the array Substrate 
in FIG. 8 or 9, and may also be pixel columns with the same 
Sub-pixel type in the groups which are not adjacent with 
each other. 
The embodiments illustrated in FIGS. 8 and 9 are 

described by taking a case in which one data line is con 
nected with the sub-pixels with the same polarity in two 
pixel columns of the same type as an example. Other cases 
in which one data line is connected with sub-pixels of the 
same polarity in three and more of pixel columns of the same 
type is similar to that in FIGS. 8 and 9, which will not be 
repeated here. 

For example, in the embodiment illustrated in FIG.8 or 9. 
the pixel array includes three types of sub-pixels of different 
colors. In the pixel array, all Sub-pixels in the same pixel 
column are of the same type, and the Sub-pixels in two 
adjacent pixel columns are of different types. In each pixel 
row, the sub-pixels of three different types are arranged 
sequentially and repeatedly. Each Sub-pixel has a polarity 
different from the polarity of adjacent sub-pixels in the row 
and column directions. 

For example, the total number of the data lines can be M. 
among the first data line to the (M-3)th data line, the Nth 
data line is connected with the sub-pixels of the same 
polarity in the Nth column and the (N+3)th column, wherein 
M is a positive integer greater than 3, and N-M-3. 

For example, in the embodiment illustrated in FIG.8 or 9. 
the array substrate can further includes three additional data 
lines, these three additional data lines are connected with the 
sub-pixels, which are not connected with the first to third 
data lines, in the first to third pixel columns. 

For example, in the embodiment illustrated in FIG.8 or 9. 
each pixel row is assigned to a gate line. That is, each gate 
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line is connected with all sub-pixels in each pixel row 
(connected with the gate electrode of the thin film transistor 
in the sub-pixel). 
The array Substrate according to the present embodiment, 

however, is not limited to three different types of sub-pixels, 
but the number of types may be an odd number greater than 
or equal to 3. For example, the pixel array comprises H types 
of sub-pixels of different colors, H is an odd number greater 
than or equal to 3. In each pixel row, H different types of 
Sub-pixels are sequentially and repeatedly arranged, and the 
polarity of each sub-pixel has a polarity different from that 
of adjacent Sub-pixels in the row direction and in the column 
direction. 

For example, the total number of data lines is M, from the 
first data line to the (M-H)th data line, the Nth data line is 
connected with the sub-pixels of the same polarity in the Nth 
column and the (N+H)th column, where M is a positive 
integer greater than H, N is a positive integer and N-M.-H. 

For example, the array substrate may further include H 
additional data lines which are connected with the sub-pixels 
not connected with the first to the Hth data lines in the first 
to the Hth columns. 

The array Substrate according to the second embodiment 
of the present invention adds three additional data lines on 
the basis of the existing array Substrate (the array Substrate 
as illustrated in FIG. 1) for being connected with the R. G. 
and B three pixels, respectively; Comparing with the con 
nection in the array Substrate according to the first embodi 
ment, its advantages is in that the array wiring region can be 
more easily achieved, and the conventional Z-Inversion 
Data Mapping can be compatible. 

Third Embodiment 

The present embodiment provides an array Substrate, 
comprising: data lines, gate lines and a pixel array disposed 
on a base Substrate, each Sub-pixel in the pixel array is 
connected with the data line and the gate line, respectively, 
through a Switching element. The arrangement of the pixel 
array in the array Substrate according to the present embodi 
ment is different from that in the first embodiment. In the 
pixel array according to the present embodiment, all of the 

1st Line 

LVO DUMMY 362R 
LV1 1R 363R 
LV2 2R 364R C.) 
LV3 3R 36SR 
LV4 4R . . . 1366R 
LV5 SR DUMMY 

4th Line 

1R 363R 
2R 364R 

C.) 3R 36SR C.) 
4R . . . 1366R 
SR . . . DUMMY 
6R DUMMY 

Sub-pixels in the same pixel row are of the same type, and 
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In the array Substrate according to the present embodi 

ment, each data line is connected with at least one pixel unit 
in at least one pixel column, and the Sub-pixels of the same 
type in all the pixel units connected with the same data line 
have the same polarity. 
As illustrated in FIG. 10, a fifth array substrate comprises: 

data lines S1-S4, gate lines G1-G9 and a pixel array, wherein 
the pixel array is of 9 rows and 3 columns. The sub-pixels 
in the first pixel row are R sub-pixels, the sub-pixels in the 
second pixel row are G sub-pixels, the sub-pixels in the third 
pixel row are B sub-pixels, and the sub-pixels in the fourth 
pixel row are R sub-pixels, and so on. The first pixel column 
includes three pixel units, the first pixel unit includes R+ in 
the first pixel column and the first pixel row, G- in the first 
pixel column and in the second pixel row and B+ in the first 
pixel column and in the third pixel row; the second pixel unit 
includes R- in the first pixel column and in the fourth pixel 
row, G+ in the first pixel column and in the fifth pixel rows, 
and B- in the first pixel column and in the sixth pixel row: 
the third pixel unit includes R+ in the first pixel column and 
in the seventh pixel row, G- in the first pixel column and in 
the eighth pixel row, B+ in the first pixel column and in the 
ninth pixel row. 

In the present embodiment, the data line S1 is connected 
with the second pixel unit in the first pixel column; the data 
line S2 is connected with the first pixel unit and the third 
pixel unit in the first pixel column, and the second pixel unit 
in the second pixel column, and so on; wherein the Sub 
pixels of the same type in all pixel units connected with the 
same data line have the same polarity. As illustrated in FIG. 
10, in the three pixel units connected with the data line S2. 
the R sub-pixels are positive, the G sub-pixels are negative 
and the B sub-pixels are positive. 

Preferably, each data line is connected with the pixel 
units, in which the Sub-pixels of the same type have the same 
polarity, in two pixel columns; as illustrated in FIG. 10, the 
data line S2 is connected with the pixel units in the first pixel 
column and the second pixel column, and the data line S3 is 
connected with the pixel units in the second pixel column 
and the third pixel columns. 

40 It should be noted that, the two pixel columns connected 
with the same data line can be adjacent pixel columns, but 
can also be non-adjacent pixel columns. 
The data mapping corresponding to the fifth array Sub 

Strate of FIG. 10 is illustrated in Table 3. 

TABLE 3 

2nd Line 3rd Line 

DUMMY 362G DUMMY 362B 
1G 363 G 1B 363B 
2G 364G 2B 364B C.) 
3G 36SG 3B 36SB 
4G . . . 1366G 4B . . . 1366B 
5G DUMMY 5B DUMMY 

5th Line 6th Line 

1G 363 G 1B 363B 
2G 364G 2B 364B 
3G 36SG 3B 36SB 
4G . . . 1366G 4B . . . 1366B 
5G . . . DUMMY 5B . . . DUMMY 
6G DUMMY 6B DUMMY 

Each of physical quantities in Table 3 has the same 
each pixel column includes at least one pixel unit, wherein 65 meaning as that in Table 1 and 2, which will not be repeated 
each pixel unit includes at least an R Sub-pixel, a G sub-pixel 
and a B sub-pixel. 

here. Because the arrangement of the pixel array in the array 
substrate illustrated in FIG. 10 is different from that of the 
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array substrates in FIG. 5 and FIG. 8, the sub-pixels in the 
same pixel row in the pixel array illustrated in FIG. 10 are 
of the same type, for example, the first pixel row are R 
sub-pixels, the second pixel row are G sub-pixels, the third 
pixel row are B sub-pixels, and so on. Therefore, during the 
data mapping inside the TCON, all of the R sub-pixel data 
in the first pixel row are mapped to data bits corresponding 
to the first row of the mini-LVDS, and so on. 

In the array Substrate according to the embodiment, the 
pixel column in the pixel array adopts a manner in which the 
R sub-pixel, the G sub-pixel, the B sub-pixel are sequen 
tially arranged in Vertical direction, and three adjacent 
sub-pixels (the R sub-pixel, the G sub-pixel and the B 
sub-pixel) as a whole are connected to the data lines. By 
changing the arrangement of the pixel array, the array wiring 
difficulty can be reduced, and the number of the source 
output channels can be decreased, thereby largely reducing 
the cost. 

Fourth Embodiment 

The present embodiment provides an array substrate with 
an arrangement of the pixel array the same as that in the first 
embodiment, but each sub-pixel in the pixel array and the 
data lines, gate lines are connected in different ways. 

Each data line is connected with at least one pixel unit in 
at least one pixel column, and the Sub-pixels of the same 
type in all of the pixel units connected with the same data 
line have the same polarity. Each pixel row includes at least 
one pixel unit, wherein each pixel unit includes an R 
sub-pixel, a G sub-pixel and a B sub-pixel. 

FIG. 11 illustrates a sixth array Substrate, comprising: data 
lines S1-S3, gate lines G1-G9 and a pixel array, wherein the 
pixel array is of 3 rows and 6 columns. The sub-pixels in the 
first pixel column are R sub-pixels, the sub-pixels in the 
second pixel column are G sub-pixels, the Sub-pixels in the 
third pixel column are B sub-pixels, and the sub-pixels in the 
fourth pixel column are R sub-pixels, and so on. The first 
pixel row includes two pixel units, and the first pixel unit 
includes R+ in the first pixel row and in the first pixel 
column, G- in the first pixel row and in the second pixel 
column and B+ in the first pixel row and in the third pixel 
column; the second pixel unit includes R- in the first pixel 
row and in the fourth pixel column, G+ in the first pixel row 
and in the fifth pixel column and B- in the first pixel row and 
in the sixth pixel column, and so on. 

In the present embodiment, the data line S1 is connected 
with the first pixel unit in the second pixel row; the data line 
S2 is connected with the first pixel unit in the first pixel row, 
the second pixel unit in the second pixel row, and the first 
pixel unit in the third pixel row; the data line S3 is connected 
with the second sub-pixel group in the first pixel row and the 
second sub-pixel group in the third pixel row. The sub-pixels 
of the same type in all the pixel units connected with each 
data line have the same polarity. As illustrated in FIG. 11, in 
all the pixel units connected with the data line S2, the R 
Sub-pixels are positive, the G sub-pixel are negative and the 
B sub-pixels are positive. 

Preferably, each data line is connected with pixel units, in 
which the sub-pixels of the same type have the same 
polarity, in two pixel columns. As illustrated in FIG. 11, the 
data line S2 is connected with the pixel units in the first pixel 
row, the second pixel row and the third pixel row, the data 
line S3 is connected with the pixel units in the first pixel row 
and the third pixel row. 
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It should be noted that the two pixel rows connected with 

the same data line can be the adjacent pixel row, and can also 
be non-adjacent pixel rows. 
The array Substrate according to the present embodiment 

adopts a Data mapping the same as that of the array Substrate 
according to the third embodiment, as illustrated in Table 3, 
which is not repeated here. 

In the array Substrate according to the present embodi 
ment, the pixel rows of the pixel array adopts a manner in 
which the R sub-pixel, the G sub-pixel, and the B sub-pixel 
are sequentially arranged in a horizontal direction, and three 
adjacent sub-pixels (the R sub-pixel, the G sub-pixel, and 
the B sub-pixel) as a whole are connected with the data line, 
which further reduces the array wiring difficulty while 
reduces the number of source output channels, thereby 
largely reducing the cost. 

In the embodiment of the invention, the types of the 
sub-pixel includes at least R sub-pixel, B sub-pixel and G 
sub-pixel, and the types of the sub-pixel may further include 
other types such as W (white) sub-pixel, Y (yellow) sub 
pixel. 

Hereinafter, by taking the connection manner of FIG. 5 as 
an example, the array Substrate with the pixel array com 
prising the R sub-pixel, the B sub-pixel, the G sub-pixel and 
the W sub-pixel is described. It should be noted that, other 
cases in which the pixel array includes other types of 
Sub-pixels or more sub-pixel types are similar to this case, 
which will not be described in detail. In the cases that the 
pixel array includes other types of Sub-pixels or more 
Sub-pixel types, the connection between each Sub-pixel and 
the data lines and gate lines is similar to the above-described 
embodiment, which will not be described in detail. 
As illustrated in FIG. 12, as for the seventh array substrate 

according to the embodiment of the present invention, the 
pixel array is of 4 rows and 8 columns. The sub-pixels in the 
first pixel column are R sub-pixels, the sub-pixels in the 
second pixel column are G sub-pixels, the Sub-pixels in the 
third pixel column are B sub-pixels, the sub-pixels in the 
fourth pixel column are W sub-pixels, and the sub-pixels in 
the fifth pixel column are R sub-pixels, and so on. 

Each Sub-pixel in the pixel array has a polarity opposite 
to the polarity of the adjacent Sub-pixels in the same pixel 
row and in the same pixel column in the pixel array. As 
illustrated in the pixel array of FIG. 12, the G sub-pixel in 
the second pixel row and in the second pixel column has a 
positive polarity (G+), the Sub-pixels adjacent thereto and 
located in the same pixel row (i.e., the second pixel row) is 
an R sub-pixel located in the second pixel row and in the first 
pixel column having a negative polarity (R-) and a B 
sub-pixel located in the second pixel row and the third pixel 
column having a negative polarity (B-), and the Sub-pixels 
adjacent thereto and located in the same pixel column (i.e., 
the second pixel column) is a G sub-pixel located in the first 
pixel row and the second pixel column having a negative 
polarity (G-) and a G sub-pixel located in the third pixel row 
and in the second pixel column having a negative polarity 
(G-). 

In the present embodiment, each data line is connected 
with the sub-pixels of the same type and with the same 
polarity in at least one pixel column, and the Sub-pixels 
connected with the same data line are connected with 
different gate lines. As for the array substrate illustrated in 
FIG. 12, the data line S1 is connected with the negative R 
sub-pixel, the data line S2 is connected with the positive G 
sub-pixel, the data line S3 is connected with the negative 
sub-pixel, the data line S4 is connected with the positive W 
sub-pixel, the data line S5 is connected with the positive R 
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sub-pixel, the data line S6 is connected with the negative G 
sub-pixel, the data line S7 is connected with the positive B 
sub-pixel, the data line S8 is connected with the negative W 
sub-pixel; the gate lines G1 to G4 are respectively connected 
with the first pixel row, the second pixel row, the third pixel 
row, and the fourth pixel row in the pixel array. 

Preferably, each data line is connected with the sub-pixels 
of the same type and with the same polarity in two pixel 
columns. 
As for the array substrate illustrated in FIG. 12, the data 

line S1 is connected with the negative R sub-pixel (R-) in 
the first pixel column and the R- in the fifth pixel column, 
the data line S2 is connected with the positive G sub-pixel 
(G+) in the second pixel column and the G+ in the sixth pixel 
column, the data line S3 is connected with the negative B 
sub-pixel (B-) in the third pixel column and the B- in the 
seventh pixel column, the data line S4 is connected with 
positive W sub-pixel (W+) in the fourth pixel column and 
the W+ in the eighth pixel column, and so on. 
An embodiment of the invention provides a liquid crystal 

display panel, comprising any array Substrate as mentioned 
above. 
An embodiment of the invention provides a liquid crystal 

display device, comprising the above-described liquid crys 
tal display panel. 

Although the preferred embodiments of the invention 
have been described, any other modification and change can 
be made on these embodiments once those skilled in the art 
know the basic inventive concept. Therefore, the appended 
claims are intended to be construed as including the pre 
ferred embodiments and all variations and modifications 
falling into the scope of the invention. 

In the array substrate according to the embodiment of the 
invention, each data line is connected with at least one type 
of Sub-pixels, and the Sub-pixels of the same type connected 
with the same data line have the same polarity and are 
connected with different gate lines. By changing the con 
nection between the sub-pixels and the data lines and the 
gate lines in the array Substrate, the energy loss can be 
significantly reduced when the array Substrate is in the 
polarity inversion driving mode, even in a color displaying 
image, it is possible to greatly reduce the loss of energy, 
thereby reducing the overall power consumption of the 
liquid crystal display panel. 
The foregoing are merely exemplary embodiments of the 

invention, but not used to limit the protection scope of the 
invention. The protection scope of the invention is defined 
by attached claims. 

What is claimed is: 
1. An array Substrate, comprising: 
data lines, gate lines and a pixel array provided on a base 

Substrate, 
wherein each data line is connected with at least one type 

of Sub-pixels in the pixel array, and Sub-pixels of same 
type connected with a same data line have same polar 
ity, and the Sub-pixels connected with the same data 
line are connected with different gate lines, respec 
tively, 

wherein at least one of the data lines is connected with the 
Sub-pixels of same type and with same polarity in at 
least two pixel columns, 

wherein the pixel array comprises H types of sub-pixels of 
different colors, and H is an odd number greater than or 
equal to 3; 

wherein, in each pixel row, the H different types of 
Sub-pixels are sequentially and repeatedly arranged; 
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16 
wherein each sub-pixel has a polarity different from that 

of other sub-pixels adjacent thereto in the row direction 
or the column direction, and 

wherein the data lines have a total number of M, from the 
first data line to the (M-H)th data line, the Nth data line 
is connected with the sub-pixels with same polarity in 
the Nth column and the (N+H)th column, wherein M is 
a positive integer greater than H. N is a positive integer 
and N-M.-H. 

2. The array Substrate according to claim 1, wherein all 
Sub-pixels in a same pixel column in the pixel array are of 
same type, and the Sub-pixels in two adjacent pixel columns 
are of different types. 

3. The array Substrate according to claim 2, wherein each 
of the data lines is connected with the sub-pixels of same 
type and with same polarity in at least one pixel column. 

4. The array Substrate according to claim 3, wherein each 
of the data lines is connected with the sub-pixels of same 
type and with same polarity in two pixel columns. 

5. The array substrate according to claim 1, wherein the 
types of the Sub-pixels comprises at least an R Sub-pixel, a 
G sub-pixel, and a B sub-pixel. 

6. The array substrate according to claim 1, further 
comprising H additional data lines, the H additional data 
lines are connected with the sub-pixels, which are not 
connected with the first to the Hth data lines, in the first to 
the Hth column. 

7. The array substrate according to claim 1, wherein every 
Successive 2H column of Sub-pixels constitute a group, and 
2H data lines are provided correspondingly for each group, 
wherein in the 2H data lines, the sub-pixels with different 
polarities in the ath column and the (a+H)th column are 
respectively connected with two different data lines, wherein 
a is a positive integer and 1 sash. 

8. The array substrate according to claim 1, wherein H is 
3 or 5. 

9. The array substrate according to claim 1, wherein each 
gate line is connected with all Sub-pixels in each pixel row. 

10. An array Substrate, comprising: 
data lines, gate lines and a pixel array provided on a base 

Substrate, 
wherein each data line is connected with at least one type 

of Sub-pixels in the pixel array, and Sub-pixels of same 
type connected with a same data line have same polar 
ity, and the Sub-pixels connected with the same data 
line are connected with different gate lines, respec 
tively, 

wherein each of the data lines is connected with at least 
one pixel unit in at least one pixel row, and the 
Sub-pixels of same type in all the pixel units connected 
with the same data line have same polarity; wherein 
each pixel unit comprises at least an R Sub-pixel, a G 
sub-pixel and a B sub-pixel, 

wherein each of the data lines is connected with all of the 
R sub-pixel, G sub-pixel and the B sub-pixel in the at 
least one pixel unit. 

11. The array substrate according to claim 10, wherein 
each of the data lines is connected with the pixel units, in 
which the Sub-pixels of same type have same polarity, in two 
pixel columns. 

12. The array substrate according to claim 10, wherein all 
Sub-pixels in a same pixel column in the pixel array are of 
same type, and the Sub-pixels in two adjacent pixel columns 
are of different types. 

13. An array Substrate, comprising: 
data lines, gate lines and a pixel array provided on a base 

Substrate, 
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wherein each data line is connected with at least one type 
of Sub-pixels in the pixel array, and Sub-pixels of same 
type connected with a same data line have same polar 
ity, and the Sub-pixels connected with the same data 
line are connected with different gate lines, respec 
tively, 

wherein all sub-pixels in a same pixel row in the pixel 
array are of same type, Sub-pixels in two adjacent pixel 
rows are of different types, and each pixel column 
comprises at least one pixel unit, wherein each pixel 
unit comprises at least an R Sub-pixel, a G sub-pixel 
and a B Sub-pixel, and 

wherein each of the data lines is connected with all 
Sub-pixels of at least one pixel unit in at least one pixel 
column, and the Sub-pixels of same type in all the pixel 
units connected with the same data line have same 
polarity. 

14. The array substrate according to claim 13, wherein 
each of the data lines is connected with the pixel units, in 
which the Sub-pixels of same type have same polarity, in two 
pixel columns. 

10 

15 

18 


